
TOWN OF VIENNA

TOWN COUNCIL WORKSESSION MEETING

Monday,  June 13,  2011

8: 00 P. M.

1 . Water/ Sewer System Valuation & CIP Work Session

2. Maple Avenue East and West Study
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TOWN OF VIENNA

TOWN COUNCIL WORKSESSION ITEM

June 13,  2011

8: 00 P. M.

ITEM NO.  1 Water/ Sewer System Valuation

and CIP Work Session

BACKGROUND SUMMARY:

GI-ID and Wiley/ Wilson will present a summary of their
analysis of the existing Town Water and Sanitary Sewer
Systems in the June 13,  2011 Work Session.    Town Council

commissioned these studies to evaluate the current condition

and remaining useful life of the systems with calculation of
the system value.    Concurrently,  a Capital Improvement

Program assessment has been prepared through a pipe- by-
pipe evaluation of the Town system.    Ultimately,  the Town

must determine if it should sell the system or keep the
system and commit to yearly upgrades.    A major factor is

cost to the system's users.

OVERVIEW:

The water system includes 131 miles of pipe,  2, 000

valves,  850 hydrants and 3 storage tanks with booster

pumps.

The sanitary sewer system includes 84 miles of pipes and
2, 000 manholes.



Most assets were installed between 1946 and 1973 with

development.

Town buildings,  parks,  and irrigation and other Town

water uses are unmetered.

The Town has an 11% water loss rate,  which is well

within the industry standard and includes
unmetered/ unbilled water use by Town operations.
Since most of the system is the same pipe material,

installed at the same time,  it will reach the end of its

life at the same time.

Overall,  the system is functioning adequately;  however

routine cleaning,  lining and replacements have been under
funded.

A substantial long- term financial commitment is required
to keep the system in good condition and level the annual
maintenance funding required over time.
The Town does not have a Water Purchase Agreement in

place but one is currently being worked out with the City
of Falls Church.

SUMMARY/ STAFF IMPRESSIONS:

The required CIP expenditures mean the water/ sewer

rates will go up for the system.
If the system is sold,  there are some scenarios in which

rates would go up and other scenarios in which rates will
remain constant.

An expected minimum sale price of  $26M may be
required to fund continuing Town expenses if the system
is sold.

41..



DOCUMENTS ATTACHED:

1 . GHD Draft Report for Water and Sanitary Sewer
Systems Valuation Study.

2. Wiley/ Wilson Water & Sanitary Inventory Final
Report.

RECOMMENDATION:

Staff would like to receive guidance from Town Council

and plans to bring this topic back to another Work Session in
the near future.
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TOWN OF VIENNA

TOWN COUNCIL WORKSESSION ITEM

June 13,  2011

8: 00 P. M.

ITEM NO.  2 Maple Avenue East and West

Study

BACKGROUND SUMMARY:

In October 2010,  Wiley/ Wilson undertook the Scope of
Work for the Maple Avenue Photo Rendering Project.   The

project entails photo renderings at the three ( 3) specified

study areas along Maple Avenue,  East and West.    The three

3) study areas are as follows:

Maple Avenue Shopping Center located at 311- 359 Maple

Avenue,  East 38- 2(( 2)) 24.

The block of 100- 128 Maple Avenue,  East 38- 4 (( 51))

and 38- 4  ((2))  126- 128.

Wolftrap Motel and Tequila Grande located at 430 and
444 Maple Avenue,  West 38- 3  (( 2))  139- 141 .

Per the Council' s direction,  photo renderings have been

prepared illustrating building heights of 35',  50',  and 54' at

both 15' and 30'  setbacks.    Wiley/ Wilson has prepared forty-
two ( 42) photo renderings for the study areas.    Elisabeth

Lardner has prepared an Urban Design Commentary focusing
on the pros and cons for the setbacks and building heights for



each study area.    Ms.  Lardner's commentary is located in the
Appendix of the Narrative Report.

OVERVIEW:

For each study location,  a photograph was taken looking
down the street in a cross- sectional view,  and across the

street in an elevation view.

The first floor height for all rendered buildings is 15

feet.    Each subsequent floor is 12 feet.    The top floor
is either reduced to 11 feet or increased to 20 feet as

needed to obtain the total building height depicted.
Per the Town Code,  setbacks are measured from the

right- of- way not from the curb line.    In all instances,

this creates a larger perceived setback and open- space

area.

The 15' setback is visually and functionally much wider
than 15' due to the point from which it is measured -

the VDOT right- of- way:  the perceived setback between

the façade and the face of the curb is approximately 27
feet -  28 feet.

The rendered buildings are shown without curb cuts or

service access.

SUMMARY/ STAFF IMPRESSIONS:

The photo renderings illustrate a sense of bulk that an

increased building height will allow.    The renderings are

not intended to be used as an architectural guide for

future development.



The rendered buildings do not show site access,  curb

cuts,  or parking areas.    Therefore,  it is unlikely that
the large box type structures shown will be developed

along Maple Avenue.    More curb cuts,  unassembled lots,

and parking areas will likely reduce the area of build
able space along Maple Avenue,  East and West.   This

will reduce the canyon- like effect that has caused

concerns for some Council members.

More landscaping and street furniture should be included
in any future redevelopment activity.
As noted by Ms.  Lardner,  the width of the street should

be taken into consideration when evaluating the allowable
building heights of structures along Maple Avenue,  East

and West.

DOCUMENTS ATTACHED:

None

RECOMMENDATION:

Staff recommends that the Council should update the

Ordinance to reflect more than an increased building height.
A complete Zoning Ordinance update for the Maple Avenue
corridor should be undertaken to include consideration for

additional parking,  widening of Maple Avenue,  and various

landscaping options that strike a balance between the
potential growth and small town feel that is part of the long
standing character of Vienna.    A Zoning Ordinance update will
entail a visioning process,  community outreach,  architectural



renderings,  mixed- use zoning,  legal fees,  and meeting with
taw Town staff and Council.
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acornFairfax Imes
Fairfax, Virginia

Published: Friday, May 20, 2011

Fairfax County approves increase in sewer connection fee by KA/ i Schumitz
Staff Writer

Brian Roberts was taken by surprise when he received a letter from Fairfax County regarding sewer connections in his
neighborhood the cost is slated to go up by 2, 442 percent next year.
The county is slapping on a fee that is just absurd," said Roberts of Vienna.

As part of the fiscal 2012 budget process, the Fairfax County Board of Supervisors approved an increase in the sewer
connection charge from$ 6 per front- foot -- a maximum of$ 600 -- to $ 152. 50 per front-foot, with a cap of$ 15, 250. This

is the first time the connection charge has been increased since 1971.
We've had money in the past so that we didn' t have to increase it," said Shahram Mohsenin, director of the county' s

wastewater management division. " It's because of the recent economic downturn that we can no longer afford to do
that."

Sewer service extension has been covered by the county' s sewer fund, which mainly is supported by user fees.
The connection charge only applies to homeowners who have septic systems and decide to connect into the county
wastewater system. The county is giving homeowners like Roberts a one- year grace period to connect to the system
under the old rates.

Nobody is mandated to connect by any means," Mohsenin said. " If their[ septic] system is fine, then they don't have to
connect."

The county sent notification letters to about 1, 500 people who live in neighborhoods where the county has installed
sewer lines but who have not yet connected to the system, or who live in communities where the county might extend
sewer service in the near future.
Even with the fee increase, Mohsenin said, the county only expects to recoup about half of the actual costs to extend
sewer service. The cost averages about $ 46,000 per property, and has gone as high as $ 100, 000 per property in
certain communities, he said.

Roberts said the pending price hike is enough incentive for him to connect within the next year.
Nor     " Obviously, at some time in the near future, I' m going to connect," he said.

kschumitzfairfaxtimes. corn

2011 Post- Newsweek Media, Inc./ FairfaxTimes. com

1 of 1
5/ 23/ 2011 1: 15 PM
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Executive Summary

Background

The Town of Vienna has requested that the following be performed for the Town's water and sanitary sewer
system' s facilities and infrastructure:

An assessment of the current condition and remaining useful life of the Town' s water and sanitary
sewer system' s facilities and infrastructure( the System)

Identification of pertinent valuation methodologies

Calculation of valuations utilizing pertinent valuation methodologies, such as Depreciated Original
Costs, Stream of Earnings, Replacement Value

Determine option feasibility and comparative recommendations

Methodology

The methodologies employed focused on the two major tasks requested — 1) an asset condition and

remaining useful life ( Condition) study and 2) a valuation ( Valuation) study. The approach taken for each is
identified below:

Condition Methodology

The methodology for determining asset condition and remaining useful life consisted of the following steps:

Utilizing GIS maps and asset tables we identified all of the assets in the system

Break histories and repairs were analyzed to determine asset condition using a 1 to 5 scale for each
pipe segment and for each major above ground asset

Above ground assets were visually inspected

Utilizing information regarding materials of construction, asset condition scores and our knowledge
of similar assets in the immediate area we developed life and capital cost estimates for a 20 year

period

Valuation Methodology

The methodology for the Valuation study consisted of identifying the pertinent valuation methodologies and
applying them to the Town' s system. These included original cost less depreciation ( OCLD) referred to in the
RFP as " book value", in place replacement cost ( RC) as an initial step to arrive at the next valuation —

replacement cost less depreciation ( RCLD). Because the valuation is being performed in contemplation of a
potential sale, we also performed steam of cash flow calculations( income- based) for potential buyers and, to

arrive at a" hurdle value" ( i. e., the minimum sale amount required by the Town to break even), did a form of
Net income calculation for the Town.  Because there is an investor owned utility ( IOU) in the area, we also
added a Rate Base calculation.

We identified OCLD by starting with balance sheet net asset value ( NAV) for 2010 and adjusting
forward to 2011. We also inquired as to how much of the NAV consisted of donated assets.

Town of Vienna

2012 Water and Sanitary Sewer Systems Valuation- DRAFT Issue Date 04/28/ 2011
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84 miles of sewer system piping

About 2, 000 manholes

3 water storage tanks and associated water booster stations

Vehicles and office supplies
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Town of Vienna iii

2012 Water and Sanitary Sewer Systems Valuation- DRAFT Issue Date 04/ 28/2011
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Poor

7.i mi.
Failed 5%
0.0 mi.

0%

Figure E- 3: Distribution of Town of Vienna's water mains per lengths in miles by condition

c

Failed

0.3mi.

O%

Figure E-4: Distribution of Town of Vienna' s Sanitary Sewer Pipe per lengths in miles by condition

Based on the condition and age of the assets the Capital Improvement costs for the next 20 years are

presented in the following table.

Town of Vienna V

2012 Water and Sanitary Sewer Systems Valuation-DRAFT Issue Date 04/ 28/2011
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Findings—Valuation

The indirect cost payment transferred from the System to the Town' s General Fund was determined

to range from$ 800,000 to$ 1, 000,000.

For the last six months of 2010, the System donated 250 — 500 man hours to various Town

departments. Extrapolated to a full year, the System provided approximately '/. of a full time

employee( FTE) to other Departments.

Based on experiences in other municipalities we estimate that the Town accounts for 1- 3% of the

System demand.

Utilizing a conservative approach to fire related water costs we established a range of$ 120, 000 to
240,000.

Approximately 24. 1% of the System' s assets have been donated or contributed to the Town.

Outside of contributions the Town has no assets that were acquired through grants or other forms of

contribution.

The Town can earn up to 3. 13% on long term investments.

The average cost of debt for the Town is approximately 4.75%

The Town has unused wastewater treatment capacity at Blue Plains and has received inquiries in
the past regarding a possible purchase by other entities. The old intermunicipal agreement( IMA) has

ittor
a costing methodology that would determine the price in such a sale. The IMA is being update and,
currently, there is a wide range of values— between$ 1 and$ 20 per gallon per day of capacity.

Conclusions- Condition

Overall, the System assets are in good condition, especially considering the overall asset age and
investment. Other conclusions:

The System should invest approximately$ 2M per year for the near term (6 years).

Condition—Valuation

In order to break even, the Town would need to receive at least $ 27.9 million for the System in a

sale to make up for the loss of indirect cost payments, services and free water provided by the
System. The Town might be able to negotiate a sale with the condition that it would continue to

receive free water, but that would be expected to lower the price.

A sale to an IOU would likely result in an immediate rate increase for Town residents of 10.7%. In

order to keep rates at their current level, the IOU would need to obtain treated water at a 38. 3%
reduction from the price the Town is currently paying.

On a net income basis, potential buyers either would have to increase rates or could not meet the

Town' s hurdle amount in a sale. In order to keep rates the same, a buyer would need to purchase
treated water at 38.3% less than the Town is currently paying.

The Town has value in unneeded capacity at Blue Plains. Until the new IMA being negotiated is
complete, that value cannot be determined. Also, with the current depressed levels of usage it is not

guy
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1. 1 Scope of Report
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1. 2 Objective

The purpose of this project is to provide a condition assessment, develop expected remaining useful life, and
establish valuations of the Town' s water and sewer systems in order to provide the Town with independent

findings to aid in the possible sale of these systems.  The valuations will include the existing water and

sanitary sewer systems facilities and infrastructure, and all applicable vehicles, equipment,  buildings,
personnel training, and certifications values.

The. .Town of Vienna requested the following be performed for the Town' s water and sanitary sewer system' s
faciltes and infrastructure:

Illisr
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2012 Water and Sanitary Sewer Systems Valuation-DRAFT Issue Date 04)28/2011



GHD

2.       Asset Inventory

2. 1 Water buried assets

Town of Vienna water distribution system ( WDS) encompasses approximately 4.4 square miles through a

network of 131 miles of cast and ductile iron piping and associated appearances and service connections.
The WDS pipe sizes range from 1 to 16 inches in diameter.  The Town serves a total of 9, 358 customers

8,702 residential and 656 commercial).

To generate the water buried assets inventory, Town of Vienna, VA Geographical Information System ( GIS)
database files were utilized.  These files do not include a pipe installation date.  Instead, the Town has

generated a list of in town and out of town street list along with the estimated development year of the
neighborhoods around these streets.  These dates have been associated with the water pipes through a

spatial GIS database join and used to assign estimated installation dates to the water pipes.

Most of the WDS have been installed between 1946 and 1973, which corresponds with the growth spurs

experienced by other municipalities in the District of Colombia ( DC) Metropolitan area.  Figure 2. 1- 1 shows

the annual installation and cumulative length of WDS pipe.
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Figure 2. 1- 1: Water distribution system pipe installation per year

As will be discussed further in the condition assessment section, this growth increased demand on raw

materials, forcing iron pipe manufacturers to invent more novel manufacturing techniques that enabled them
to manufacture pipes with specifed tensile strength by using less metal, resulting in lower pipe wall thickness
than the pit cast iron pipes that were manufactured according to the Handbook of Cast Iron Pipe for Water,
Gas, Steam, Air, Chemicals and Abrasives( 1927) by Cast Iron Pipe Research Association. Especially when
not internally lined either during manufacturing or after installation, the life expectancy of the cast iron pipes
manufactured by using less metal has declined significantly.

Town of Vienna 2- 1

2012 Water and Sanitary Sewer Systems Valuation-DRAFT Issue Date 04128/2011



B 1 e

1

1

40

AL AL ik
IWO"    ,I-   

IA
4

sig

ills '. ''

N'!     

0
K,',

1   \\,,,,,, 

f Aiv     ,
vs-.  l s-

1,4\ 44\**,• 44
ii,  ,

F i    

L1* IP
4I0141Oro-atliIbI01     -'  

4

44100%

1111.
1141 OPAWIII1

41°.

a0s,

oe4:0410P    %   

41
Ii40 dr*

i

0000
i.

1 4

LEGEND

own of VlEnna Boundary Pipe Malarial

w Cpl Iron0001$. Iron

Paper ewunw o

N
Town of Vienna Job Number

1
8& 74546

uir

0 0060.,  03 0]  0.1 OS

60
Vienne Water and Sewer Systems Valuations Revwan A

Water System Pipe Material
isin "" 2011

am:« w, wa. MV.,. w, w. raga nv.. eo+ r..,     
I°• ..       Figure 2. 1- 2

C:... aypwlpauMme t6ro, MNOd ewa Ste 330 Dm. MD 20715 USA 24u.XbM104x403080511 W ww.yWmm

pn+. timwn*00x065000. b...
bnwn

m'm. s

n. rui.

0000.. 00.00 ...

mus«
0000 0000r«

0M..«. 000. OW 0:r..mn* 0000wu•„u. nw.Sa« rvpeEwa.* a* a«

0O0S0
n. o..

Un«.«.. r e..* wa0w0Oh....« a

0000*. w10.Tan« VWa AI,. OMOnW4K. 0



s gym ym

1-      4

k...,       

6 f
F

4

IlkiL, ii6
1_     irsiors14._.,_,       10,0"

ii
4%*   imi

4 410-
11, ,,,,„,

kill  ,
4°F.\

NIP.

A11101,
41111111111111141111'

4

41,,,  #   A
4 10,"t/       4,   

41,

r'

i     ,   4rift"

r

4OV4P tftp
41.E 11t. i

I.

ter
4al.1Arli

IIP *
4,

11* 01116.       
SIVIII4 ft010.

1

k Virr* P110,      jwililIF     , n

wk..% 4t.„„„-..---0111:-   ' ,'      -
ait    ----     1

R;

9

4.    eEm 4=    4.    also

LEGEND

CIT.. o( 0.. nn.Bound. ry Pip. Size( inch") 
1- P 6.    r 10- 12 1e-

Seem a.. 000 0 Town of Vienna Job Number 66- 14516

0 oos o,  02 0.3 6. 1 os y Vienna Water and Sewer Systems Valuations Revision A

y/

yW•\
r Water System Pipe Size

Data 1B Apr 2011

Lme Poled. Le* csigennel Conk

ON NM. 3M. PW. w6w. N. .. 401Fr,   
Figure 2. 1

c e.....« M64s. 6

T

16101 MN« 08. 66. 330 Bowie MD 20716 UST 240. 2662610 F240.206M11 W w,00 amn
Wn.  To3 gar. s1.. 2... n.. wa•«3. 33*O. mus.. m.. a. i.. wv. 000

47,;,.......r.:,w.«www... e a.amxr..wwi. w. MMawiam
tA%od. r..

Saone
slaw.wreem..a. w..«. a.. m a. wsa. r«s« oo-.. w+.s. sA00301.«.. r.. 44 00 3"& 2  .. oe. w.«.. r..a.w.«... rs. wwww.m«

0 .«.. 2M0, ro.0dV 3. A,,. 00050* dermrr



Fog
GH#

L a

encompassing neighborhoods.  These dates have been associated with the sanitary sewer pipes through a
spatial GIS database join and used to assign estimated installation dates to the sanitary sewer pipes.

Most of the sanitary sewer pipes were installed between 1960 and 1975, which corresponds with the growth

spurs experienced by other municipalities in the Metropolitan Washington, DC area.  Figure 2.2- 1 shows the
cumulative length in miles of sanitary sewer pipe installed annually.
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Figure 2. 2- 1: Sanitary sewer pipe installation per year
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Figure 2. 2- 2: Sanitary sewer manholes installation per year
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3. Condition Assessment and Useful Life

3. 1 Water buried assets

3. 1. 1 Methodology

Condition assessment and determination of remaining useful life is important in valuation analyses because
the system's condition would have an impact on how much investment may be required in the coming years,
which will influence the price in the potential sale of the system.

Basing the future investment requirements on a condition assessment framework also helps reduce the
uncertainty of the cost generated. This approach also provides the Town a means to further evaluate water
pipe conditions over time due to time based deterioration and break history, should the Town chooses not to
sell the system.

Asset condition is rated on a scale of one ( 1) to five (5). A score of one is assigned to an asset that has no

defects, or only minor ones, and is considered to be at the beginning of its useful life.  A score of five is

assigned to assets that have severe defects and are considered to be on the verge of failing or having

already failed. The condition ratings for water pipe are defined as follows:

Good An asset with a condition score of 1. 00 to 1. 99 is considered to be in good condition.  This

corresponds to approximately 0 to 60% of the useful life consumed, depending on the

asset's management strategy group. Assets in this category have little or no defects and
require only preventive maintenance.

Fair An asset with a condition score of 2.00 to 2.99 is considered to be in fair condition.  This

corresponds to approximately 60 to 80% of the useful life consumed, depending on the

asset's management strategy group. Assets in this category have minor defects requiring
some corrective maintenance.

Poor An asset with a condition score of 3.00 to 3.99 is considered to be in poor condition.  This

corresponds to approximately 80 to 95% of the useful life consumed, depending on the

asset's management strategy group.  Assets in this condition range have moderate defects
requiring corrective repair and should be considered for rehabilitation, if possible. All assets
in this condition range have break history.

Failed An asset with a condition score of 4.00 to 5 is considered to be in good condition.  This

corresponds to approximately 90 to 100% of the useful life consumed. Assets in this

category are nearing or have reached the end of their useful lives.   Replacement is

necessary. All assets in this condition range have break history.

The condition assessment of water pipes is based on a two tiered approach.  At first, an effective life is

assigned to each pipe based on pipe attributes and location.  Then, a condition score is assigned based on

the time the pipe has spent underground based on the relationship shown in Figure 3. 1. 1- 1 below.  This is
the time based condition score portion of the model. The time based portion is capped at a score of 3 over 5

in the absence of work order information such as leaks or breaks on the pipe segments.  Second tier is the

addition of 0. 5 points to the time based condition score for each of the breaks the pipes experience.  With
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Table 3. 1. 2- 1: Mana, ement strate'   , rou• s used for the water • i• es

MSG Material
Manufacture

Dia ( in)    Lined
PEL10 MPL1' 12 Start Treatment

Date Cond. Option

1
CIP13

1955 8 No 80 95 3
Line14

Replace w/
32 CIP 1955 8 No 80 80

DIP

3 CIP 1955 8 No 130 145 3 Line

4 CIP 1955 8 No 130 130 3 Replace w/ DIP

5 CIP 1955<X<= 1966       <= 8 No 75 90 3 Line

6 CIP 1955<X<= 1966       <= 8 No 75 75 3 Replace w/ DIP

7 CIP 1955<X<= 1966 8 No 90 105 3 Line

8 CIP 1955<X<= 1966 8 No 90 90 3 Replace w/ DIP

9 CIP 1966 8 Yes 70 85 3 Line

10 CIP 1966 8 Yes 70 70 3 Replace w/ DIP

11 CIP 1966 8 Yes 70 85 3 Line

12 CIP 1966 8 Yes 70 70 3 Replace w/ DIP

13
DIP16

1977 8 Yes 100 100 Replace w/ DIP

14 DIP 1977 8 Yes 100 100 Replace w/ DIP

The condition assessment of water mains was further refined by accounting for the reduction of pipe
effective lives due to external corrosion caused by soil. A high, medium or low corrosion rate was applied to

Lo
each pipe based on the local soil conditions as identified by the United States Department of Agriculture
USDA).  If the pipes are under moderate or high corrosion areas, the effective lives are reduced 10 and 20

percent, respectively.  Low corrosion areas do not result in any reduction of effective lives. A map of soil
corrosion potential from the USDA and external pipe corrosion for each pipe segment is shown in Figure
3. 1. 2- 1.

10 Physical effective life: Pipe life without any rehabilitation action.

Maximum potential life: Life extension if rehabilitation is applicable for the specific MSG.

12 Asset lives are further adjusted on a case by case basis as follows: if the pipes intersect a road, then the lives are reduced by 20
percent. If the pipes are under soils with low ferrous corrosion potential according to the USDA database( a Soil Survey Geographic
SSURGO) database for Fairfax County, provided by USDA's Natural Resources Conservation Service was used to complete this

task), then the expected lives are not modified. However, if the pipes are under moderate or high corrosion areas, then the lives are
reduced 10 and 20 percent, respectively. Each pipe segment was assigned the highest soil corrosivity value that it intersected. Thus,
a length of pipe that was primarily located in a low-corrosivity soil but had an insignificant length passing through a high-corrosivity
zone would be assigned a high corrosivity as a conservative scenario. A significant portion of downtown Vienna( a 500-ft buffer
around Maple Street and the area between Mill St. and Centre St.) did not have soil corrosivity data. Zones with unknown soil types
or corrosivity values were assigned the highest soil corrosivity value of their nearest neighbouring pipes.

13 Cast iron pipe: Pit cast prior to 1955 and spun cast with decreasing wall thickness post 1955.

14 Lining as a rehabilitation option is only recommended if the pipe start condition is 3 or less out of 5. This limitation helps prevent
unnecessary lining expenditure on pipes that may have already lost wall thickness( or structural integrity) that might not justify further
investment other than replacement.

15 Class 52 ductile iron pipe is selected as the replacement class. The Town indicated that they would not consider the installation of
cathodic protection as a treatment option.

16 Ductile iron pipe. Based on recent replacement contracts of the Town, Class 51 is used for the existing pipe.
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For the purposes of this analysis, replacement costs are based on replacing pipe along with appurtenances
since a review of past water main replacement contracts do not include the replacement of house

connections and the Town indicated that the homeowners are responsible of the service connections.  If the

Town wishes to include the house connections in the replacement cost, the model can be readily updated to
reflect expenditures associated with this added cost.

Based on the assumptions above, the total replacement cost of the water distribution system and the

applicable appurtenances as noted in Section 1 of this report is estimated as approximately$ 148M

3. 1. 4 Results

Based on the setup of the water main condition assessment model, most of the water mains are in good and
fair conditions.  The distribution of condition over length in miles is presented in Figure 3. 1. 4- 1 below.  The

scoring is as follows:

Good Condition range 1- 2 43.5 miles

Fair Condition range 2- 3 80.7 miles

Poor Condition range 3- 4 7. 1 miles

Failed Condition range 4-5 232 feet

N

G
O

1/4. r
I
3

Poor

7. 1 ml.
Failed 5%
0.0 mi.

0%

Figure 3. 1. 4-1: Distribution of water mains by condition

The pipes in the failed condition range have had more than two historical breaks whereas the pipes in the

poor condition range have had only one break. In the near term, it is likely the pipes of poor condition will
experience additional breaks and reach the end of their useful lives.

A map of the Town of Vienna showing the condition of each pipe segment as determined in the condition

model is presented in Figure 3. 1. 4- 1. The investment associated with maintaining an acceptable state of
repair is summarized in Figure 3. 1. 4-2 below.  The values that are noted in this figure are summarized in

Table 3. 1. 4- 1.

w
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3. 1. 5 Conclusions

According to the model output, approximately 31 miles of pipe is due for replacement ( pending verification
with a non-destructive leak detection and condition assessment technique) over the next 20 years.  This

corresponds roughly to 1. 2 percent annual replacement rate of the overall system.

The pipes recommended for replacement are primarily cast iron pipes that were installed after 1955 as pipes
from this era were spun cast that enabled the manufacturers to obtain similar to pit cast pipe tensile

strengths by using less metal ( thinner pipe). About two-thirds of the water mains of the Town of Vienna fall

within this category( spun cast).

The ductile iron pipes installed in late 1970s overall still have remaining useful lives unless they experience
breaks due to earth and traffic loads or aggressive soil environment.

With the investment noted in leak detection and condition monitoring, it is possible to reduce the 1. 2 percent
replacement rate.  Typically, once the old pipe in the system is phased out a replacement rate of 0.75
percent per year is sufficient to sustain the system in the long term.   For the current system size, this

corresponds to about 1 mile replacement per year for the Town of Vienna, costing approximately $ 1. 1M

annually.

3. 2 Sanitary Sewer Assets

3. 2. 1 Methodology

Asset condition and remaining useful life is important in valuation analyses because condition impacts how

much investment will be required in the coming years and influences the price in the potential sale of the
system.

Basing the future investment requirements on a condition assessment framework also helps reduce the

uncertainty of the cost generated. The approach also provides the Town a means to further evaluate sewer
pipe and manhole conditions over time for inspected and uninspected assets alike, should the Town choose

not to sell the system.

Asset condition is rated on a scale of one ( 1) to five (5). A score of one is assigned to an asset that has no

defects, or only minor ones, and is considered to be at the beginning of its useful life.  A score of five is
assigned to assets that have severe defects and are considered to be on the verge of failing or having
already failed. The condition ratings for sewer pipe are defined as follows:

Good An asset with a condition score of 1. 00 to 1. 99 is considered to be in good condition.  This

corresponds to approximately 0 to 60% of the useful life consumed, depending on the
asset's management strategy group. Assets in this condition range have little or no defects

and require only preventive maintenance.

Fair An asset with a condition score of 2.00 to 2.99 is considered to be in fair condition.  This

corresponds to approximately 60 to 80% of the useful life consumed, depending on the
asset's management strategy group. Assets in this condition range have minor defects

requiring some corrective maintenance.

Town of Vienna 3- 11
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inspection ( using closed circuit television). Defects found during inspection are given a score on a zero to
five scale, which is converted to the same scale that is used to rate the overall condition of a pipe. The Town

provided the inspection data for 75 pipe segments in the sanitary sewer system. This information was used
then in turn to assign these breaks to individual pipe segments.

3.2. 2 Asset lives

The condition assessment model was applied to evaluate the state of the wastewater buried assets and was

structured in two levels, as previously discussed. The Tier 1 assessment relies upon information available
via the Town' s geographic information system ( GIS) database and other data sources, and is intended to be

a desktop exercise.  All assets are assigned a Tier 1 condition score. The Tier 2 condition assessment is
based on actual inspection data provided by the Town data to GHD for purposes of this analysis.

A total of 75 pipe segments, or miles of pipe, within the Town has been inspected and has been assigned

Tier 2 condition scores.  The remaining miles of pipe that have not been inspected are assigned Tier 1
condition scores.

Percentage of life consumed has been determined for every asset within the Town.  Project Teams utilized

inspection data for sanitary sewer pipes across the Town' s collection system to determine maximum
potential lives for each pipe and manhole type. The lives utilized when determining percent lives consumed
for sewer pipes are presented in Table 3.2. 2- 1.

Table 3.2. 2- 1: Sanita Sewer S stem Mans• ement Strate•   Grou• s
Maximum

MSG Materials MPL PEL Rehabilitation

Count

Brick Manhole Brick 100 years 0

Clay Pipe Clay 125 years 0

Concrete Manhole Precast concrete 100 years 20 years 5

Asbestos Cement,

Concrete Pipe Reinforced Concrete,   75 years 15 years 4

Unreinforced Concrete

Ferrous Pipe
Ductile Iron.     

60 years 0
Cast Iron

Lined Manhole CIPP 50 years 0

Lined Pipe CIPP 50 years 0

Plastic Pipe Polyvinyl Chloride 100 years 25 years 4

Unknown Manhole Unknown materials 100 years 25 years 4

Unknown Pipe Unknown materials 75 years 15 years 4

3. 2. 3 Renewal costs

Due to variations in sewer pipe depths, the replacement cost estimates for sewer pipe segments were

calculated individually for each pipe segment.   Similarly, each manhole has a unique replacement cost
based on

25 Manhole Assessment and Certification Program

Town of Vienna 3- 13
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Table 3.2.3- 1: Estimated Replacement Cost per Linear Foot of Pipe

Estimated Replacement Cost per Linear Foot of Pipe

Pipe Size.    Trench Width,     Excavation Cost per Pipe Cost per Linear Paving Cost per Linear
inches feet Linear Foot of

Pipe26

Foot of Pipe Installed
z-     

Foot of Pipe Installed

4 4.0 67.00 13. 25 25.73

6 4. 0 67.00 18.47 25.73

8 4. 0 67.00 26. 31 25.73

10 4.0 67.00 37.74 25.73

12 4.0 67.00 46.83 25.73

15 4. 0 67.00 46.50 25.73

18 5. 0 67.00 67.69 32.17

21 5. 0 84.00 85.70 32. 17

24 5. 0 84.00 94.26 32. 17

27 6. 0 101. 00 122. 00 38.61

30 6.0 101. 00 149.17 38.61

36 7.0 118. 00 199.82 45.04

42 7. 0 118. 00 260.77 45.04

48 8. 0 135.00 318. 35 51. 48

3.2.4 Results

The results of the condition assessment model, the sanitary sewer pipes and manholes are in good and fair
conditions.  The distribution of condition over length in miles is presented in Figure 3. 2.4- 1 below.  The

scoring is as follows:

26 The excavation unit costs shown assume a pipe depth of 10 feet. Actual excavation unit costs used varied by pipe depth and may be
higher or lower than what is shown depending on the pipe depth.

27 The pipe costs shown assume the pipe replacement material used is polyvinyl chloride.

Niso
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Year Sewer Lining Sewer Recom. Sewer Lining &     Recom. Sewer

Replacement Rehabilitation Replacement Rehabilitation

9 0 270,726 425,000 135,000

10 50,094 0 425,000 135,000

11 1, 180,225 140, 903 425,000 135,000

12 19,225 120,238 425,000 135,000

13 337,689 0 425,000 135,000

14 18,952 0 425,000 135,000

15 49,353 53,328 425,000 135,000

16 2,487,664 0 425,000 135,000

17 330,779 7, 037 425,000 135,000

18 1, 204,926 89,356 425,000 135,000

19 2,589,084 181, 782 425,000 135,000

20 185,847 264,282 425,000 135,000

Totals 8,497,800 2,709,121 8,500,000 2,700,1910

3.3 Water storage and pumping assets

3.3. 1 Methodology

The above ground condition assessment work for the Town of Vienna' s water storage and pumping assets
was performed by visually inspecting the major assets such as the booster pumps, pumping stations,
elevated and ground water storage tanks. At the time of the inspections, there was about two to three feet of

snow on the ground, which made the visual inspection of the area where tank bottom or supports ( as

applicable per tank type) meet with the foundation difficult.  Only the outside perimeter of the storage tanks

was visually inspected as part of this valuation project.

3. 3. 2 Asset lives

The booster pump stations have many components such as the mechanical ( pumps, valves, HVAC), civil

foundation, building envelope), electrical ( motor control centers), and instrumentation and controls. Each of
these assets has varying service lives.  Some of them can be rehabilitated and hence can take longer to be
replaced with a new asset.  The replacement schedule depends on pump run times, start/ stop frequencies

etc. An expected life of 30 years is recommended for the booster pump stations for planning purposes. This
puts replacement investment outside the 20 year investment profile. Some minor rehabilitation work may be
required towards the end of the next 20 years for these booster pump stations.

Once constructed and maintained at proper intervals, a water storage tank would function well beyond the 20

year focus of this report.   However, periodic inspections, and coating and painting may be required.

According to the communication between Virginia Department of Health Office of Drinking Water and the

Town Vienna ( in a letter dated October 14, 2004), the State is referring to recent inspection and painting

Town of Vienna 3- 19
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Table 3.3. 4- 1: Storage Systems Rehabilitation Costs

Year Facility Rehab Cost Remarks

2012 0

2013 0

2014 0

2015 0

2016 0

2017 0

2018 0

2019 0

2020 128,700 Rehabilitation of Wall Street Pumping Station Pumps

2021 500, 000 Rehabilitation of Frederick and Nutley Street Tanks

2022 1, 000,000 Rehabilitation of Wall Street Tank

2023 0

2024 0

2025 0

2026 0

2027 0

2028 0

2029 67,500 Rehabilitation of Frederick and Nutley Street Booster Stations

2030 0

2031 0

Total 1, 696,200

itaav
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customer advances etc.  The working capital was based 45 days of estimated FY 2011 O& M
expenditures.  The rate base value is approximately$ 7,201, 385.

5.3 Replacement Cost less Depreciation

Reproduction costs less depreciation or RCLD ( sometimes also referred to as reproduction cost net of

accumulated depreciation or RCNAD) is an attempt to recognize that the value of a group of assets may
be greater than the book value( OCLD). In this approach, the original cost is substituted with reproduction

cost ( usually calculated using a construction cost index or in this case,  a cost model) and the

accumulated depreciation calculated based on the estimated percent condition of the existing assets.
RCLD typically produces a value that is higher than OCLD.

The study used the Town' s geographical information system to create a database of assets for which cost
models could be applied to arrive at a reproduction cost. The estimated reproduction cost of the systems
is approximately $ 317.65 million, if the system were to be built new.   It is important to note that

reproduction in place, without taking inflation into account, is inherently more costly than the original
construction. To arrive at reproduction cost less depreciation ( also referred to as reproduction cost net of
accumulated depreciation or RCNAD), the proportional amount of accumulated depreciation on the

original asset is inflated to the magnitude of the reproduction cost and the difference is reproduction cost

less depreciation ( RCLD). Like OCLD, RCLD is reduced for contributed capital. The RCLD of the system

is approximately$ 109.7 million.

5.4 Income-Based Valuation

Another approach used in valuations is to estimate the net income it can generate and then converting
that income stream ( using the value of money) into a stream of cash flows and a purchase price. To a
buyer, a system' s worth is based on being able to provide enough net income to, at least, recover the

purchase price. The income-based valuation involves a projection of the financial statement of a utility for
a period of time, in this case, 20 years, and discounting the cash flows back to the current period based
on a discount or hurdle rate to arrive at a value.

5.4.1 From the Town' s Perspective

Municipalities traditionally have lower capital costs than IOUs because they can issue tax-exempt debt
because their debt is backed by the full faith and credit of the owning municipality or their revenues are
pledged to pay the debt.  The typical cost of the debt associated with the water and sewer systems is

approximately 4. 75% for the Town. The cost of equity allowed by the Virginia State Corporation
Commission is typically 9.8%, but municipalities really earn returns on investments closer to that achieved

by the Virginia's local government investment pool, which is running a five-year average yield of 3. 13%.
The weighted average cost of capital ( rWACC) is equal to the after-tax cost of debt ( rD*[ 1- t]) times its

proportion of the firm' s assets or value ( D/ V), plus the cost of equity( rE) times the proportion of the firm' s
total assets ( EN).  Municipal governments don't pay income taxes ( t), so the rD*[ 1- t] term reduces to rD,
which reduces the formula to rWACC = rD*( DN) + rE ( EN).  When applying the formula to the Town' s
system, based on its capital structure, as of June 30, 2010, the weighted average cost of capital equals

0. 0475*( 0. 086) + 0. 0313* ( 0. 914) = 3.269%.  For a potential sale to work for the Town, it has to recover

fir+  Town of Vienna 5-2
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Debt is financed at a rate of 4.75%

Currently, the Town's system does not consistently have positive net assets or income and the forecast
model projects the same result.  However, the forecast was optimized to determine what average annual

rate increases would be necessary for an IOU to breakeven( in net present value) if it acquired the system
at the OCLD of$ 6,455, 117.

5.4.3 Rates Under an IOU

If the Town' s water and sewer systems were ever to put up for sale, potential acquirers could include
IOUs.  Besides the nature of ownership, there is a significant difference in rate setting between municipal
and IOU ownership. First, most municipalities use the cash basis for cost recovery, where IOUs are
required to use the utility basis.

Cash Basis Utility Basis

Figure 5.4.3- 1: IOU Ownership

These differences in cost recovery have an impact on the customer.  All else being equal, utility basis
produces higher rates and more stable rates, at least in the short term.  It is highly likely that if the water
and sewer systems were sold to an IOU, rates for Town residents would go up.  The following table
shows how the FY 2010/2011 revenue requirements could increase under ownership by an IOU.

Town of Vienna 5-4
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We know that the above, combined with Vienna' s current treated water source and cost of wastewater
treatment will produce an operating loss. The only potential sources of income( at current rates) are:

Lower treated water cost

Lower wastewater treatment cost

Operating cost economies( joint purchasing, being part of larger contracts etc.)

5.5 Intangible Factors in a Valuation

There may be another number of factors that can produce a motivated buyer. These may include:
Geographic factors — based on its location a utility system may be attractive from a logistics
standpoint, providing personnel, stores and equipment in a location that would make an acquiring
utility more efficient. This would be valuable to a neighboring utility that was larger and, at least
partially, surrounded Vienna

Relative growth — a growing utility might find Vienna to be an attractive acquisition for its

personnel and as a stable base for future economies of scale as the acquiring utility grew.
Access to low cost wastewater treatment— Vienna currently has capacity rights in Blue Plains in
excess of its needs. This may be of value to a utility with high cost wastewater treatment. This
would only be valuable to a neighboring utility close enough to make a low cost collection system
interconnection.

Access to low cost water- there are lower cost treated water sources in the region. A utility with
access to low cost water close enough to Vienna to make a low cost interconnection would be in

a position to keep Vienna rates the same and still earn income through the differential in treated
water costs.

5.6 Conclusions of Fair Market Value

As previously stated, the fair market value really is whatever a willing buyer and seller agree to. However,
some descriptions of how different valuation techniques are used in different types of transactions can be
provided for guidance that address private to public sales and private to private sales.

5.6. 1 Private to Public Sales

Some private to public sales ( i. e., investor owned utility selling to a unit of government) have occurred at
RCLD or a figure in the middle between OCLD and RCLD.  It should be stressed that there are factors

other than price ( such as control) that have made RCLD an acceptable price in those cases, especially
when condemnation is involved. Additionally, some municipal utilities that buy out IOUs within or adjacent
to their service area will base their valuation on an income- based approach because they anticipate cost
savings and just need to be sure that the net cash generated by the acquisition is sufficient to pay off any
debt associated with the acquisition.

Town of Vienna 5- 6
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1. 0 EXECUTIVE SUMMARY

The Town of Vienna Department of Public Works (DPW) operates and maintains a public water

distribution and sanitary sewage collection system that serves Town citizens and a small number
of Fairfax County residents.  Currently, the Town lacks a Capital Improvement Program ( CIP)
for planning utility projects. This report presents an asset inventory, summarizes the condition of
the water and sewer systems, benchmarks the utility operation, and provides recommendations
for system renewal and replacement projects.   A CIP with a ten-year planning horizon is
included in Appendix C.

Water and sewer assets have been assessed through a review of service records, interviews with

DPW personnel, and a limited field investigation.  The water distribution system is showing
signs of age, as water main breaks and dirty water complaints from citizens are not infrequent.
Water storage and pumping facilities are in good condition.  A shortfall in the capacity required
to meet regulatory requirements is being addressed through a negotiated agreement with the
Town' s water wholesale supplier, and capital investment for increased capacity is not planned.
Much of the sanitary sewer collection system is performing well, despite approaching the late
term of its service life.   This is likely attributed to an aggressive cleaning and maintenance
program.  Maintenance of the sewers is especially intensive in commercial areas, where frequent
buildups of grease threaten to block pipes.

Recommended system improvements and capital expenditures include the replacement and

rehabilitation of water mains,  a SCADA system for automated water system controls,

procurement of water main condition testing and leak detection technology, and water storage
tank maintenance.  These investments will allow DPW to continue to provide a relatively high
level of service to customers by addressing immediate repair needs, and to position the utility to
stay ahead of growing capital investment needs predicted to occur in the coming decades.
Proposed capital expenditures in the CIP average $ 1, 300,000 per year throughout the ten year

planning period.

The water and sewer asset inventory, prepared using Microsoft Excel, will be used by Town
Water and Sewer personnel to track and prioritize maintenance activities.  The Excel format is

compatible with the Town' s GIS database, which allows the capability to easily update the GIS
database as necessary when the inventory is updated.

The Town' s water and sewer system performance is benchmarked against both internal

performance goals and the performance of other municipal utility operators.  This process helped
identify gaps in the level of service provided by the utility, and focuses the priorities for system
improvements.    Recommended improvements target projects that improve infrastructure

stability, operational optimization, and financial viability.

kir      1
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2. 0 INTRODUCTION

2. 1 Utility Background

The Town of Vienna DPW operates and maintains a public water distribution and sanitary
sewage collection system that serves Town citizens, as well as some Fairfax County residents.
The water and sewer division is staffed with 20.5 full time equivalent employees.

The Town' s water service area is nearly 8 square miles, delivering water to more than 9,000
residential and commercial accounts.   Much of the system was developed in the 1950s and

1960s, although the oldest pipes were constructed in the 1890s. The Town purchases water from

the City of Falls Church, which is transmitted through five interconnections.  The Town also has
five interconnections with Fairfax Water, which are not currently active.  Water mains in the

Town' s distribution system range in size up to 16 inches.  System pressure is maintained in two

zones, served by three water storage tanks and a pump station located at all Street.

The Town' s sanitary sewer service area is about 5 square miles.  Sanitary sewer mains range in
size from 4 inches to 42 inches.  Fairfax County conveys sewage from three sewer mains at the
service area boundary.
Sewage flow is metered at

each of these locations.

Funding for maintenance of     ''  .   ,777,;:i.: to;,,, , ,,,,  ,,.    , ,
T., 

lix., R „..,(...,, E 27\ IN 1,,,,,, ,,,,,,,,;,,, ,
the utilities is allocated on

an annual basis through the

water and sewer fund.

Capital improvements are s c

funded through bond issues      ,!

which typically occur every s s F;    , t r Nr

2- 3 years.   Project requests
rr c

are submitted by DPW staff
each year based on r

immediate priorities,   but     -  '     

planning for future years is
limited.

2.2 Review of Available Water& Sewer Information

The consultant team was provided with a number of informational resources that describe the

water and sewer systems.  The catalog includes record drawings, GIS databases, a WaterCAD
model, regulatory correspondence, and internal record-keeping documentation.   Appendix D

includes an index of available information.
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3. 0 BENCHMARKING THE WATER & SEWER UTILITY

Benchmarking of a utility' s operational and management performance against internal
performance goals and the performance of other utility operators can provide valuable insight to
help guide performance improvements.    This exercise incorporates relevant metrics from

Environmental Protection Agency ( EPA) and American Water Works Association ( AWWA)
benchmarking and assessment procedures.      Data was provided by DPW to complete the
quantitative inputs.   Information for qualitative inputs was gathered during an interview on
February 1, 2011. The following personnel participated in the discussion of attribute ratings and
rankings:

Holly Chu— Director( Former), Department of Public Works

Dennis Johnson— Director( Acting), Department of Public Works

Jim Calvert— Superintendant, Water& Sewer

Rozia Armstrong— Supervisor, Meters

Keith Rorie— Supervisor, Water& Sewer

3. 1 Qualserve Benchmarking

Using AWWA' s QualServe model, the Town' s achievement in several performance indicators
was evaluated.    The model is comprised of 22 performance indicators in the areas of

Organizational Development, Customer Relations, Business Operations, Water Operations, and

Wastewater Operations.  The following indicators were used in this study of the Town' s water
and sewer utility:

Organizational Best Practices Index

Employee Health& Safety Severity Rate
Employee Efficiency
Residential Cost of Water and Sewer Service

Billing Accuracy
Distribution System Water Loss

These indicators were selected based on the availability of data.  The first three indicators listed
above are characterized together as measures of achievement in the Organizational Development

area ofutility operations. Residential Cost and Billing Accuracy are measures of achievement in
the Customer Relations area. Water Loss is a measure of Water Operations.

For comparison in benchmarking the Town' s achievement,  the 2005 Qualserve data are
referenced.   More recent data is available ( 2007), but may not be necessary for the general
comparisons sought in this report.  The water and sewer department is compared to " like- size"

utilities, which refers to water and/ or sewer utilities serving less than 10, 000 customers ( 9,390).
Town data from the 2010 calendar year is used, although the Town' s fiscal year runs from July
through June.  Comparisons are made to other utilities in the South region where relevant.  The

r 5
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updated since 2005.   The Town has workman' s compensation

insurance.

3. 1. 1. 4 Optimized Asset Management

Points: 2

Discussion:   An asset management program is in development by way of this
report and resulting CIP.    Previously,  asset inventories were

available, but had not been compiled or updated for efficient use in

planning maintenance and capital improvements.

3. 1. 1. 5 Performance Measurement

Points: 1

Discussion:   There is no formal system for performance measurement that is

responsive to the needs of employees,   management,   and

executives.  DPW has open communication with elected officials,

customers, and the general public.   Feedback on performance is

received through Town Council meetings and customer service

requests,  but is not solicited by DPW or measured against
performance targets.

L.,  3. 1. 1. 6 Customer Involvement

Points: 3

Discussion:   There is no formal program to assure that customers participate

effectively in the utility management process.  DPW disseminates

water quality test results to customers once a year, in accordance
with state reporting requirements.  Communication with customers
is primarily facilitated through the Town website,  and phone
numbers are available for customers to reach subject matter

experts.  Customer issues and complaints are typically received by
phone, and responded to within one hour.  While the discussion of

utility projects sometimes takes place in Town Council meetings in
front of the public, DPW does not solicit input from customers on

projects and programs under consideration.  While in the design

phase or under construction, DPW is very proactive in keeping
citizens informed.

iiiiir 7
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equivalent employees are serving the water system, the Customer Accounts per Employee is 916.
This value is well above 75th percentile value of 707 for like-size utilities.  Based on an average

2. 05 MGD of water billed, the Town delivers 0.20 MGD per water system employee.   This

compares with the median value of 0. 19 for like-size utilities.

3. 1. 4 Residential Cost of Water and Sewer Service

The monthly bill amounts for residential water and sewer service for a customer using 7, 500
gallons of water per month is summarized in the following table, and compared to the 25th
percentile bill amount for other utilities.

Table 3- 1 Town Cost of Water and Sewer Service

Service Town
25th

Percentile
25th

Percentile Utilities

Like-Size Utilities in South Region

Water 12. 64 26.80 16.60

Sewer 14. 85 25. 10 21. 00

Combined*    $ 27.49 47.4 40.6

Data was not available for utilities serving less than 10,000 customers, so data presented here is for utilities

serving between 10,000 and 50,000 customers.

The rates provided for peer utilities are from 2005 and are not adjusted for inflation, which

would push rates upward.  Water and sewer rates are relatively low compared to other utilities
nationally, which is the basis of comparison for this benchmarking exercise.  The Town' s water
rates are near the 75th percentile when compared to other Washington, D.C. metro area utilities',

and sewer rates are near the median.

3. 1. 5 Billing Accuracy

Billing Accuracy measures the effectiveness of utility billing practices.  The Town reported 48

error-driven billing adjustments per 10, 000 bills generated during the year.  This is well above

the
75th

percentile 17. 6 errors experienced by like-size utilities.    The Water and Sewer

Department recognizes they have a problem, and are taking steps to improve billing accuracy.
Between 250 and 450 meters are being replaced each year with new automatic meter reading
meters, and approximately 25% of existing meters were tested for accuracy last year.

3. 1. 6 Distribution System Water Loss

The Distribution System Water Loss measures the percentage of produced water that fails to

reach customers and cannot otherwise be accounted for through authorized usage. The water and

sewer department estimates authorized unbilled usage, which includes some irrigation systems,

Fairfax Water." Comparison of Local Water Rates." www.fairfaxwater.org Accessed April 25,
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3.2.2 Customer Satisfaction

Attribute Components: Customer complaints

Customer service delivery

Customer satisfaction

Importance Rank: 2

Achievement Rating:   2

Discussion: The tracking of work orders to address customer complaints just
began in the last year.    Nearly all complaints generate an
immediate response.    During after hours,  customer issues are
directed to the police dispatcher, in which case it may take an hour
for DPW personnel to begin to respond.   After repair work is

completed, customers seem satisfied that the problems have been

addressed because the complaints cease.  Problems rarely reoccur
at the same location.

3. 2.3 Employee Leadership and Development
Attribute Components: Employee retention and satisfaction

Management of core competencies

Workforce succession preparedness

Importance Rank: 7

Achievement Rating:   2

Discussion: Employee retention has been very stabile, with lower turnover
among younger staff as compared to other local utilities. There are
a number of training programs in place,  including computer
software, machines, VDOT workzone, monthly safety classes, and
CDL training.    The promotional path appears to be clearly
understood by water and sewer personnel.  DPW is beginning to
record their institutional knowledge.

3.2.4 Operational Optimization

Attribute Components: Resource optimization

Water management efficiency

Importance Rank: 5

Achievement Rating:   3

11
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3. 2. 7 Operational Resiliency
Attribute Components: Recordable incidents of injury or illnesses

Insurance claims

Risk assessment and response preparedness

Ongoing operational resiliency

Operational resiliency under emergency conditions

Importance Rank: 6

Achievement Rating:   2

Discussion: Only the Wall Street pump station has emergency backup power.
None of the water storage facilities have emergency generators.
The entire sewer collection system is served by gravity, with the
exception of one house.  Last year, one DPW staff member had a

lost-time injury.  This occurrence was unusual, and work related

injuries have been very infrequent in recent years.

3. 2.8 Community Sustainability
Attribute Components: Watershed-based infrastructure planning

LGreen infrastructure

Greenhouse gas emissions

Service affordability

Importance Rank: 10

Achievement Rating:   5

Discussion: DPW personnel recently attended a Metropolitan Council of
Governments meeting on watershed planning.   The water and

sewer department could be more forward thinking on conservation
topics.   Service affordability does not currently play a role in
decision making.    The Town does not control or occupy a
watershed with a water source, and does not operate a sewage

treatment plant.   This reduces the impetus for watershed-based

infrastructure planning.

3. 2.9 Water Resource Adequacy
Attribute Components: Water supply adequacy

Supply and demand management

Importance Rank: 9

hliftw 13
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than 10,000 customers.  Desirable outcomes are shown in green, and undesirable outcomes are

shown in red.  The Town' s water and sewer utilities scored between the 25th and 75th percentiles

for most indicators that were evaluated.  Billing accuracy scored poorly, but DPW is proactively
addressing this problem.  Employee efficiency scored well in terms of the number of customer
accounts and volume of water delivered per employee.  Water and sewer rates are low compared

to other utilities nationally, but are known to be among the higher rates for Washington, D.C.
metro area utilities.

Table 3- 2 AWWA Qualserve Benchmarking Results

Like-Size Utilities
Town

Indicator 15a,    7, mS Median
Percentile Percentile

Organizational Best Practices Index 12 11. 4 14.4 28. 8

Employee Health& Safety* Severity Rate 78.0 2. 5 13. 1 102. 4

Customer Accounts per Employee( Water)    916 212 395 707

MGD Water Delivered per Employee 0.20 07 19 25

Monthly Residential Water Bill for 7, 500 Gals     $ 12. 64 826. 80       $ 28.90       $ 36.00

L Monthly Residential Sewer Bill for 7, 500 Gals    $ 14. 85 825. 10       $ 33. 60       $ 42. 50

Monthly Residential Combined W& S Bill for
7, 500 Gals

27.49 547. 4 69. 6 80.3

Billing Accuracy 48. 0 5. 6 9. 1 17. 6

1
Distribution System Water Loss 11. 2% 7. 6% 13. 7% 15. 2%

Data was not available for utilities serving less than 10,000 customers, so data presented here is for utilities

serving between 10,000 and 50,000 customers.

3. 3. 2 EPA Utility Management

The results of the achievement rating and importance ranking of attributes are plotted in Table 3-
3 on the following page.  The quadrant shaded blue indicates attributes that received a higher

priority, but a lower achievement rating.  The attributes identified as most in need of attention

include infrastructure stability, operational optimization, and financial viability.

llir 15
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The CIP and benchmarking analysis should be updated annually to capture changes in the utility
that may alter investment needs and priorities.

L
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4.0 ASSET INVENTORY & CONDITION ASSESSMENT

All available Town water and sewer records, including GIS data, maintenance reports and
maintenance recommendations have been consolidated into the inventory provided in Appendix
A of this report. The inventory originated from the Town' s GIS water and sewer database, which
was last updated in 2005. WileyjWilson verified the inventory using Town records, maps, and
through field investigation.  The inventory includes length and size of pipes, fire hydrants,
number of manholes, water meters, water tanks, lift stations, and other major facilities.  Asset

attributes provided in the inventory include installation date, maintenance history, rehabilitation
date, condition, and service life.  Column headings have been added into the inventory for future
maintenance input.

The condition of water and sewer assets has been assessed through a review of service records,

interviews with DPW personnel, and a limited field investigation.  In the following sections, we
discuss the inventory, service life, condition assessment, and security assessment for these assets.

4. 1 Water Distribution System

The Town of Vienna has a water service area of about 8 square miles with approximately 131
miles of piping and accompanying structures. Much of the system was developed in the 1950s
and 1960s, although the oldest pipes were constructed in the 1890s. Pipes range in size from 1 to

16 inches, and consist of both cast iron and ductile iron pipe.

4.1. 1 Inventory

The inventory of the Town' s water distribution system includes water pipes ( Appendix A. 1),
water appurtenances ( Appendix A.2), and fire hydrants ( Appendix A.3).  More than 80% of the

water mains are either 6- inch or 8- inch diameter pipe. Table 4- 1 provides the quantities of water

appurtenances.  Quantities have been verified through discussions with water and sewer

department personnel, and in some cases vary from information provided in the Town' s GIS
database.

Table 4- 1: Water Appurtenance Inventory Summary

Water Appurtenance Quantity

Air Release Valves 2

Backflow Valves 1

Blow-off Valves 151

Boundary Valves 15

Fire Hydrant Valves 853

Fire Hydrants 854

19
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Figure 4-2: Pipe Age and Material Distribution
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4.1. 2 Service Life

The service life of a water pipe varies greatly on pipe material and age along with internal and
external corrosion. Table 4- 2 provides the typical service life for water assets based on accepted

industry rules of thumb.

Table 4-2: Water System Service Life

Water System Asset Service Life

Cast Iron Vie—Waced before 1920 120

Cast Iron Wpe— Waced after 1920 75- 100

Ductile Iron Pipe 75+

Water Appurtenance (valves, meters, etc)    40-50

Fire Hydrants 50

The service life listed above is for piping that was properly designed and installed. Cast iron
piping placed before 1920 is typically much thicker than the piping installed prior to 1920, which
in turn, allows a longer service life. Corrosion, loadings and pressures in excess of the original

4Itii ,    21
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one dirty water complaint are condition 3B. Condition 4 is exclusively for pipes that have
reached their service life, but do not have record of any maintenance problems. All remaining
pipes are categorized as condition five. These are either pipes that are in good condition, or have

no available information provided.

Table 4-3: Water Pipe Condition Summary

Condition Assessment Quantity of Pipe( IF)

IA 1400

1B 0

2A 14, 750

2B 300

3A 63, 800

38 1, 020

4 1, 275

5 61,200

LY
Maintenance personnel stated that the majority of water main breaks were clean breaks with little
corrosion or rust on the exterior of the pipe. Most of the breaks have indicated that cast iron and

ductile iron piping exteriors appear to be in good condition. Tuberculation tends to be a problem
in the older cast iron piping. Pipe repair histories do not indicate a pattern of exterior pipe
corrosion problems.

Locations where pipe breaks are occurring and where pressure is low are good determinants of
areas of higher priority for pipe repairs and upgrades. Low pressure areas were found by
evaluating available fire hydrant flow test results. For the piping where material and placement
date were unknown,  condition assessments were approximated based on surrounding
development.

Isolation valves throughout the system are breaking and being replaced at an approximate rate of
15 valves per year. All household meters are being phased over to digital read meters. Household
meters are being replaced at a rate of approximately 4. 5% per year of the total water meters in

the distribution system.

4ka.     23
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Proper inspection and preventative maintenance can allow a water tank to have an almost

unlimited service life. Tanks should be visually inspected every year by DWP personnel for
external damage or potential failure.  Every three years,  a washout inspection should be

completed by a company that specializes in potable water tank inspection in accordance with
AWWA M-42. Without an interior inspection, signs of corrosion, failure or water contamination

could go undetected. Tank painting should be completed every 15 to 20 years to prevent the
previously listed damages from occurring.' This consists of emptying the tank,  removing

sediment and contaminants, thoroughly cleaning and removing all rust and corrosion from all
tank surfaces.

Booster pump systems are typically assigned a service life by the manufacturer. This service life
can vary based on the pump cycling and efficiency. Typically water service equipment can last
anywhere between 10 and 30 years, depending on these factors.

4.2.3 Condition Assessment

Nutley Street Tank

Based on an invoice that was provided, the Nutley Street tank was both painted and repaired in
2005. The most recent maintenance information available for this tank was from 2009, which

was a washout inspection. This inspection provided some minor maintenance tasks that required

attention, but did not recommend painting for at least five years. Minor problems included riser
Lgrout damage, deteriorated anchor bolts, adjustment requirements for overflow discharge nozzle,

concrete pier testing, and minor paint failure and rust.

The pump station in the Nutley Street location was installed in 2009.  During the site
investigation, pump cycling was discussed for each pump station. The Nutley pumping station
tends to run shorter and more often. The pumps typically run from 6- 6: 30am, 9: 30- 10am, 2-
2: 30pm and 7- 7: 30pm.

Frederick Street Tank

The most recent information for the Frederick storage tank was from 2005, when all three tanks

were painted and repaired. The interior this tank was not evaluated during the site investigation,
so it is assumed that the above listed date is the most recent interior visual inspections.

The pump station for the Frederick Street location was installed in 2009. The Nutley pumping
station tends to run shorter and more often. The Frederick Tank typically runs for 3 hours during
peak morning( 6- 9am) and evening hours( 4-7pm).

Wall Street Tank

Steve Meier, Steel Water Storage Tanks: Design, Construction, Maintenance and Repair( American Water Works

Association, 2010) p. 381- 382

litir 25
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4.3. 1 Inventory

The Town sanitary system has been inventoried to cataloguing the size, material, length, date of
initial placement, rehabilitation date, service life and condition of sanitary piping and manholes.
This inventory includes all available information provided by the Town.

The majority of the sanitary piping was placed between the early 1950s to present day, with a
small portion installed in the first half of the

20th

century and the last decade of the
19th

century.

All sanitary sewer piping included in the inventory is gravity and ranges in size from 4 to 42
inches. Pipe materials are shown in the Table 4- 5.

The only structural appurtenances in the Town' s collection system are manholes. Based on the

GIS database, there are 2038 manholes in the limits of the Town sanitary system. The structures
are constructed of both brick and concrete, as shown in the table below.

Table 4-5 Sanitary Piping

Pipe Material___._ Percentage in the Town

Asbestos Cement 18. 24%

Cast Iron 0. 22%

Concrete 67. 84%

Ductile iron 0. 03%

PVC 3. 63%

Unknown 0. 48%

Vitrified Clay 9. 47%

Table 4-6: Sanitary Manhole Material

Manhole Material Quantity.___.._

Brick 1521

Concrete 506

Unknown 11

27
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ductile iron)  are affected primarily by internal and external corrosion,  leakage and joint
misalignment.9

PVC is a newer pipe material, so less is known about its service life in field applications. PVC is

less susceptible to cracks, breaking and corrosion, but can have excessive deflection, alignment
and leakage problems.

4.3. 3 Condition Assessment

Condition was evaluated for the system based on the date of placement,  material and

rehabilitation listed in the appendix.  Additional resources,  provided from Town facilities

personnel including Trouble Spots, Sanitary Sewer Needed Repairs and previous rehabilitation
records, are being used to evaluate water system conditions.

a      .    ..,.       .._.___........_..__
m....._..._.._ z.. m._

Table 4-8: Sanitary Pipe Condition Summary

Condition Assessment Quantity of Pipe( IF)

1 3, 950

2 3, 750

L3 15, 400

4 419, 900

Pipes that are listed on the Needed Repairs List are considered to be condition 1. Pipes that are

listed on the Trouble Spots List are condition 2. Pipes that have exceeded the expected service

life are listed under condition 3. All remaining pipes that either in good condition or have no
available record of problems are listed as condition 4.

It is assumed that if a sanitary pipe is relined, the pipe can be considered as new in terms of a
condition assessment. A sanitary pipe can have additional problems that will affect the condition
of the pipe other than the reaching its useful life. Sanitary piping is prone to grease buildup, pipe
blockage, roots and backup. The location of the pipe can often dictate the problems that the pipe
will have, such as a commercial area might have more problems with grease backup or a heavily
treed street might have a greater tree root problem. The condition assessment only takes the tree
root areas into account, as this can affect the structural integrity of a pipe once a crack or joint
has allowed penetration.

9 Environmental Protection Agency, Office of Research and Development, Report on Condition Assessment of
Wastewater Collection Systems( Water Supply and Water Resources Division: National Risk Management Research

Laboratory, 2010) p. 2- 8— 2- 9
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5.0 CURRENT WATER & SEWER PROJECTS

5. 1 Projects Underway

Water and sewer capital projects currently underway include the following:

Saint Roman Drive - pipestem water main replacement ($ 163k approved by Council for
construction)

Courthouse Road — new water main from Courthouse Circle to Plum Street ($ 49k

approved by Council for construction)
Ware Street — Water main replacement from Pekay Street to Walker Street ($ 126k

approved by Council for construction)
Lochness Court—Water main replacement($ 26k approved by Council for construction)

5. 2 Additional Funds Required

No additional funds are required to complete projects underway.   Projects remaining on the

Water and Sewer Department' s " wish list" will simply be noted as a high priority project for
future bond issues.

5. 3 Unspent Funds

Liv Funding of $75, 000 for the purchase and consultant support for specification of SCADA

equipment was allocated in the FY 2011 budget and has not been spent.  The equipment was

intended for use at the Wall Street water storage tank, but may be installed at another tank in
light of potential modifications required at Wall Street to accommodate additional capacity
expected to be provided by Falls Church.
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6.0 SYSTEM IMPROVEMENTS

6. 1 Water Distribution System

6.1. 1 Recommended Improvements

The following improvement projects are recommended for the Town' s water distribution system:

Water main replacement

Water main rehabilitation

Water main condition and/or leak detection system

Removal of abandoned booster pumps

6. 1. 1. 1 Water main replacement

The Town water system includes many pipes and appurtenances are reaching the end of their
useful life.  Based on the pipes documented by the Water and Sewer Department as having
experienced multiple breaks, approximately 16,000 feet of pipe is recommended for near-
term replacement.  Valves should be replaced as part of the water main replacement.

Hydrants should be replaced if they have exceeded their service life or otherwise if
performance is compromised.

Priorities have been assigned to each pipe in the system, as shown in the inventory included
within Appendix A, and are illustrated in the map included with Appendix F.  Priorities for

water main replacement are based on the following conditions:

Priority 1A: Pipe has history of three or more breaks
Priority 2A: Pipe has history of two breaks
Priority 3A: Pipe has history of one break

Approximately $ 1, 000,000 is required each year to fund these improvements, as shown in the

proposed CIP included in Appendix C.  At this rate of investment, all Priority 1A and 2A
pipes will be replaced within five years.   Proposed near term water main replacement

projects include select pipes located within the following streets ( 2010 Bond projects in
bold):
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1, 300 feet of pipe is recommended for near-term rehabilitation.  If the rehabilitation method

requires that valves are removed, then this should become an opportunity to replace the valve
if valve performance is compromised.

Priorities have been assigned to each pipe in the system, as shown in the inventory included
within Appendix A.   Priorities for water main replacement are based on the following
conditions:

Priority 1B: Pipe has history of three or more dirty water complaints
Priority 2B: Pipe has history of two dirty water complaints
Priority 3B: Pipe has history of one dirty water complaint

Approximately $ 75, 000 is required in the short term to fund all of the current Priority 1B,
2B, and 3B projects within two years.  Proposed water main rehabilitation projects include

select pipes located within the following streets:

Glen Avenue, SW

Orrin Street, SE

Scarab Street

Westwood Terrace

Rehabilitation costs are based on an average unit cost of $58 per linear feet of pipe.  This

basis originated from the unit cost of the Town' s 2001 lining project using cured- in-place
technology to rehabilitate multiple pipes totaling over one mile of 6" diameter pipe. In their
Asset Valuation Study, GHD assumes a unit pipe rehabilitation cost of$ 40 per linear foot.
Larger diameter pipes, the method of rehabilitation, engineering costs, the number of service
connections, and other variables will increase unit costs.  The replacement unit cost of$ 58 is

a conservative estimate.

The list of priority water main rehabilitations is anticipated to grow during the next few
years, and it may be prudent to plan on funding this effort at $ 75, 000 each year over the

longer term.

There are a wide variety of trenchless pipe rehabilitation technologies.   More common

methods include sliplining, cured- in-place liners, close- fit liners, and sprayed coatings and
liners.  The costs and applicability of technology vary greatly, and a thorough diagnosis of
pipe deficiencies is needed to properly assign a rehabilitation strategy.  A primary resource
for evaluating and selecting trenchless rehabilitation methods is the " Rehabilitation of

Wastewater Collection and Water Distribution Systems — State of Technology Review
Report" by the EPA.  Table 8 of this document, " Overview of Water Pipe Rehabilitation

Methods," 11 provides a concise reference for comparing methods and is included in

Environmental Protection Agency. " Rehabilitation of Wastewater Collection and Water Distribution Systems."

www.epa.gov/nmul/pubs/600r09048/ 600r09048. pdf. Accessed April 27,
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CIP includes funding of$40,000 to recoat and make repairs to all tanks in 2020, which is the
earliest this maintenance is likely to be necessary.   This work could be delayed pending
inspection results closer to that date.

6.2. 1. 2 SCADA system

The Water and Sewer Department wishes to incorporate SCADA at all water storage tanks,

as a minimum.  A SCADA ( Supervisory Control And Data Acquisition) system would allow
water and sewer personnel to immediately know when there are problems with pressure or
flow in the system. The SCADA system allows for a quicker response time, as facilities

personnel will be alerted on the computer when problems arise rather than hearing about it
first from customers. SCADA can be gradually incorporated into other assets of the water
distribution system in the future, such as flow meters at boundary connections, but this is not
being recommended for CIP funding at this time.  The proposed CIP includes $ 150,000 to

fund SCADA projects at two additional water storage tank sites.  These projects will include

flow meters, sensors, Programmable Logic Controllers, transmitters, antennas, and software
configuration support.

6.2. 1. 3 Security upgrades

The proposed CIP includes $ 30,000 during the next five years for security upgrades.  The

perimeter fence at the Wall Street tank site should be replaced in the short term.  Other less

Illisr urgent needs include a new security fence around the Creek Crossing sewer metering station,
replacement of the chain link fence around the Nutley Street tank, locks for meter vaults, and
a new set of locks for facility doors and gates.

6. 3 Sanitary Sewer Collection System

6.3. 1 Recommended Improvements

The following improvement projects are recommended for the Town sanitary sewer collection
system:

Sanitary sewer replacement/ rehabilitation
Commercial sewer grease buildup study

6.3. 1. 1 Sanitary sewer replacement/rehabilitation

The Town sewer system includes many areas where piping and appurtenances are reaching
the end of their useful life.  Based on the pipes documented by the Water and Sewer
Department on the" Need Repairs" list, approximately 4,000 feet ofpipe is identified for near
term repair or replacement.

Priorities have been assigned to each pipe in the system, as shown in the inventory included
within Appendix A, and are illustrated in the map included with Appendix F.  Priorities for

investments in the sewer system are based on the following conditions:
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APPENDICES

Appendix A—Water& Sewer Inventory

Appendix B— Water& Sewer Rehabilitation Methods and Costs

Appendix C - Capital Improvement Program

Appendix D— Index of Water& Sewer Information Resources

Appendix E— Indirect Cost Allocation Study FY 2010

Appendix F— Water and Sewer CIP Exhibits
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Appendix A—Water & Sewer Inventory

Appendix A. 1 — Water Pipe Inventory

Appendix A.2— Water Appurtenance Inventory

Appendix A.3 — Fire Hydrant Inventory

Appendix A.4— Water Pumping & Storage Inventory

Appendix A.5 — Sanitary Pipe Inventory

Appendix A.6— Sanitary Manhole Inventory
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Appendix A. 1 — Water Pipe Inventory
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